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ABSTRACT: 

A turbine engine blade damper (50) for damping vibrations of blades (12) in 
a turbine engine. The blade damper (50) includes an elongate body (52) 
extending between a forward end (54) and a rearward end (56) opposite the 
forward end (54). The body (52) is sized and shaped for receipt within a gap 
formed between adjacent platforms (22) of the blades (12) so the body (52) 
frictionally engages the adjacent platforms (22) to dampen vibrations of the 
blades (12) and to prevent air from passing through the corresponding gap 
during engine operation. The damper (50) also includes a retainer (70) 
mounted on at least one of the forward and rearward ends (56) of the body 
(52). The retainer (70) is sized and shaped for receipt within a recess (72) 
formed in at least one of the adjacent blades (12) to hold the body (52) 
between the blades (12). The retainer (70) is sized and shaped to prevent 
air from passing between the blades (12) and the retainer (70) during engine 
operation. 
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(54) Blade damper and method for making same 

(57) A turbine engine blade damper (50) for damp- 
ing vibrations of blades (12) in a turbine engine. The 
blade damper (50) includes an elongate body (52) ex- 
tending between a forward end (54) and a rearward end 
(56) opposite the forward end (54). The body (52) is 
sized and shaped for receipt within a gap formed be- 
tween adjacent platforms (22) of the blades (12) so the 
body (52) frictionally engages the adjacent platforms 
(22) to dampen vibrations of the blades (12) and to pre- 



vent air from passing through the corresponding gap 
during engine operation. The damper (50) also includes 
a retainer (70) mounted on at least one of the forward 
and rearward ends (56) of the body (52). The retainer 
(70) is sized and shaped for receipt within a recess (72) 
formed in at least one of the adjacent blades (1 2) to hold 
the body (52) between the blades (12). The retainer (70) 
is sized and shaped to prevent air from passing between 
the blades (12) and the retainer (70) during engine op- 
eration. 
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Description 

[0001] The present invention relates generally to 
blade dampers for damping vibratory responses of 
blades in turbine engines such as gas turbine aircraft 
engines. 

[0002] Turbine engines have a stator and one or more 
rotors. Each rotor has rows of blades mounted on one 
or more disks rotatably mounted on the stator. The 
blades and disks have natural frequencies at which they 
resonate when excited. As the blades and disks reso- 
nate, stresses in the blades and disks rise and fall. Over 
time these oscillating stresses can cause the blades 
and/or the disks to fail due to material fatigue. The mag- 
nitudes of the oscillating stresses in the blades and disks 
can be reduced and the part lives can be increased by 
damping the vibratory response of these parts. 
[0003] Various types of blade dampers have been de- 
veloped to dampen vibratory responses. For example, 
some blades include shrouds extending between airfoils 
of adjacent blades to dampen vibratory response. Al- 
though connecting adjacent blades with shrouds can ef- 
fectively dampen vibratory response, the shrouds in- 
crease blade weight and resulting stresses. Because 
stresses increase with rotational speed, shrouds may 
not be useable on blades which are intended to rotate 
at high speeds such as high pressure turbine blades of 
aircraft engines. 

[0004] Another type of damper is an under-platform 
damper which is positioned between the disk and the 
blade. As the rotor rotates, these dampers are forced 
radially outward to simultaneously engage inboard fac- 
ing surfaces of adjacent blades. The friction between the 
dampers and blades dampens the vibrations of the 
blades thereby reducing the vibratory stresses and in- 
creasing the blade life. Moreover as will be appreciated 
by those skilled in the art, the dampers are carried by 
the blades so the friction between blades and the disks 
increases and loading on portions of the blades and the 
disk increases. This increased friction and loading also 
affects the vibratory response of the blades. Some of 
these under-platform dampers have an additional ad- 
vantage in that they seal gaps between adjacent blades 
to improve cooling air flows between the blades and 
disk. 

[0005] Among the several features of the present in- 
vention may be noted the provision of a turbine engine 
blade damper for damping vibrations of blades in a tur- 
bine engine. The blade damper includes an elongate 
body extending between a forward end and a rearward 
end opposite the forward end. The body is sized and 
shaped for receipt within a gap formed between adja- 
cent platforms of the blades so the body frictionally en- 
gages the adjacent platforms to dampen vibrations of 
the blades and to prevent air from passing through the 
corresponding gap during engine operation. The damp- 
er also includes a retainer mounted on at least one of 
the forward and rearward ends of the body. The retainer 



is sized and shaped for receipt within a recess formed 
in at least one of the adjacent blades to hold the body 
between the blades. The retainer is sized and shaped 
to prevent air from passing between the blades and the 
5 retainer during engine operation. 

[0006] In another aspect, the present invention in- 
cludes a method of manufacturing a turbine engine 
blade damper for damping vibrations of blades in a tur- 
bine engine. The method comprises the steps of cutting 
io a wire to a length corresponding to a groove formed in 
a blade platform with which the damper is to be used, 
and attaching a retainer to an end of the wire. 
[0007] In yet another aspect, the present invention in- 
cludes a turbine engine comprising a disk having a gen- 
15 erally circular periphery and a plurality of blades mount- 
ed about the periphery of the disk. Each of the blades 
includes an airfoil extending outward from a platform. 
The engine also includes a damper for damping vibra- 
tions of the plurality of blades. The damper including an 
elongate body and a retainer mounted on at least one 
end of the body. The retainer is sized and shaped for 
receipt within a recess formed in at least one of the ad- 
jacent blades to hold the damper between the blades. 
The retainer prevents air from passing between the 
blades and the retainer during engine operation. 
[0008] An embodiment of the invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, in which: 

Fig. 1 is a fragmentary front elevation of a disk and 
blades shown in partial section to display a damper 
of the present invention; 

Fig. 2 is a perspective of one of the blades and a 
damper of the present invention; and 

Fig. 3 is a detail of the blades and damper shown 
in Fig. 1. 

[0009] Corresponding reference characters indicate 
corresponding parts throughout the several views of the 
drawings. 

[0010] Referring now to the drawings and in particular 
to Fig. 1, a portion of a turbine engine such as a gas 
turbine aircraft engine is designated is its entirety by the 
reference number 1 0. The engine 1 0 includes a plurality 
of blades (generally designated by 12) mounted on a 
disk (generally designated by 14). Each blade 12 has 
an airfoil 20 (partially shown) extending outward (up- 
ward as shown in Fig. 1 ) from a platform 22. A dovetail 
24 extends inward from the platform 22. The dovetail 24 
is sized and shaped for receipt in a complimentary slot 
30 in the disk 14 defined by posts 32. As further illus- 
trated in Fig. 2, a skirt 40 extends inward from each end 
of the platform 22. The skirts 40 and platform 22 define 
a cavity 42 over each post 32 (Fig. 1 ) for circulating cool- 
ing air over the post and around the dovetail 24. Wings 
44 extend away from the skirts 40 for reducing clearanc- 



es 



30 



35 



40 



45 



50 



2 



3 



EP 1 167 691 A2 



4 



es between the blade 12 and adjacent stator structures 
(not shown) as is well known In the art. A gap 46 (Fig. 
1) separates the platforms 22 of adjac nt blades 12. 
[0011] As illustrated in Fig. 1, a damper, generally 
designated by 50, is positioned betwe n the platforms 
22 of adjacent blades 12 for damping vibrations of the 
blades. As further shown in Fig. 2, the damper 50 has 
an elongate body 52 extending between a forward end 
54 and a rearward end 56 opposite the forward end. The 
body 52 is sized and shaped for receipt within the gap 
46 formed between adjacent platforms 22 of the blades 
12 so the body frictionally engages the adjacent plat- 
forms to dampen vibrations of the blades and to prevent 
air from passing through the gap during engine opera- 
tion. Although the body 52 may have other configura- 
tions without departing from the scope of the present 
invention, in one preferred embodiment adapted for use 
within a gap 46 having a width 58 (Fig. 3) of about 0.005 
to about 0.01 0 inches, the body is a cylindrical wire hav- 
ing a diameter 60 (Fig. 3) of about 0.045 inches. Thus, 
the wire has a diameter 60 greater than the width 58 of 
the gap 46 formed between adjacent platforms 22 of the 
blades 12. Further as illustrated in Fig. 2, the wire has 
a length generally equal to the platf orms 22 of the blades 
12. 

[0012] A cylindrical retainer 70 is mounted on each 
end 54, 56 of the body 52. As illustrated in Fig. 2, each 
retainer 70 is sized and shaped for receipt within a com- 
plimentary recess 72 formed in each of the blades 12 to 
hold the body 52 between the blades both radially and 
axially so the damper 50 remains in position when the 
rotor is spinning and when it is at rest. Moreover, the 
retainer 70 is sized and shaped to prevent air from pass- 
ing between the blades 12 and the retainer during en- 
gine operation. Although the retainer 70 may have other 
configurations without departing from the scope of the 
present invention, in one preferred embodiment the re- 
tainer is cylindrical having a diameter 74 of about 0.075 
inches and a length 76 of about 0.075 inches. As illus- 
trated in Fig. 2, the body 52 has a central axis 78 and 
the retainer 70 is offset from the central axis. Morever, 
the retainer 70 is angled with respect to the central axis 
78 of the body 52 to conform to the shape of the platform 
22. 

[0013] As shown in Fig. 3, each platform 22 of the 
blades 12 has a suction side 80 and a pressure side 82 
opposite the suction side. Although the suction side 80 
and pressure side 82 may have different configurations 
without departing from the scope of the present inven- 
tion, in one preferred embodiment the suction side ex- 
tends radially and a portion of the pressure side extends 
at an angle with respect to the suction side. This config- 
uration causes the damper to radially and tangentially 
engage adjacent blades to dampen relative motion both 
radially and tangentially. Further, the pressure side 82 
has a groove 86 formed by the angled portion and the 
recesses 72. The groove 86 receives the body 52 when 
the damper 50 is installed between the blades 12. 



[0014] To manufacture the damper 50 of the present 
invention, a wire is cut to a length corresponding to the 
groove 86 formed in the blade platform 22. A retainer 
70 is attached to each end of the wire, and th body 52 
5 is bent to conform to the shape of the groove 86. Al- 
though the retainers 70 may be attached using other 
methods without departing from the scope of the present 
invention, in one preferred embodiment the retainers 
are attached to the wire by swaging them in place. Be- 
cause high loads are not exerted on the retainers 70 dur- 
ing engine operation, swaging provides an adequate 
connection between the retainer 70 and the body 52 of 
the damper 50. The body 52 and the retainers 70 may 
be made of any conventional material such as Hastelloy 
material. Hastelloy is a federally registered trademark 
of Haynes International, Inc. of Kokomo, Indiana. 
[0015] When introducing elements of the present in- 
vention or the preferred embodiment(s) thereof, the ar- 
ticles "a", "an", "the" and "said" are intended to mean 
that there are one or more of the elements. The terms 
"comprising", "including" and "having" are intended to 
be inclusive and mean that there may be additional el- 
ements other than the listed elements. 



1 . A turbine engine (1 0) blade damper (50) for damp- 
ing vibrations of blades (1 2) in a turbine engine (1 0) , 
30 said blade damper (50) comprising: 



an elongate body (52) extending between a for- 
ward end (54) and a rearward end (56) opposite 
said forward end (54), the body (52) being sized 

35 and shaped for receipt within a gap (46) formed 

between adjacent platforms (22) of the blades 
(12) so that the body (52) frictionally engages 
said adjacent platforms (22) to dampen vibra- 
tions of said blades (12) and to prevent air from 

to passing through said gap (46) during engine 

(10) operation; and 

a retainer (70) mounted on at least one of said 
forward end (54) and said rearward end (56) of 
the body (52), the retainer (70) being sized and 

45 shaped for receipt within a recess (72) formed 

in at least one of the adjacent blades (12) to 
hold the body (52) between the blades (12), 
said retainer (70) being sized and shaped to 
prevent air from passing between the blades 

so (12) and the retainer (70) during engine (1 0) op- 

eration. 

2. A damper (50) as set forth in claim 1 wherein said 
retainer (70) is a forward retainer (70) mounted on 
55 said forward end (54) of the body (52) and the 
damper (50) further comprises a rearward retainer 
(70) mounted on said rearward end (56) of the body 
(52), the rearward retainer (70) being sized and 
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shaped for receipt within a recess (72) formed in at 
least one of the adjacent blades (12) to hold the 
body (52) between the blades (12), said rearward 
retainer (70) being sized and shaped to prevent air 
from passing between the blades (12) and said 5 
rearward retainer (70) during engine (1 0) operation. 

3. A damper (50) as set forth in claim 1 wherein the 
body (S2\ \s a wire. 

10 

4. A damper (50) as set forth in claim 3 wherein the 
wire is cylindrical. 

5. A damper (50) as set forth in claim 4 wherein the 
wire has a diameter (60) greater than a width of the is 
gap (46) formed between adjacent platforms (22) of 
the blades (12). 



blades (12), said retainer (70) preventing air 
from passing between the blades (12) and the 
retainer (70) during engine (10) operation. 

9. An engine (10) as set forth in claim 8 wherein the 
platform (22) of each of said plurality of blades (12) 
has a suction side (80) and a pressure side (82), 
and wherein one of said suction side (80) and said 
pressure side (82) extends radially. 

10. An engine (10) as set forth in claim 9 wherein said 
suction side (80) extends radially. 



6. A method of manufacturing a turbine engine (10) 
blade damper (50) for damping vibrations of blades 20 
(12) in a turbine engine (10), said method compris- 
ing the steps of: 



cutting a wire to a length corresponding to a 
groove (86) formed in a blade platform (22) with 25 
which the damper (50) is to be used; and 
attaching a retainer (70) to an end of the wire. 



7. A method as set forth in claim 6 wherein the step of 
attaching the retainer (70) is performed by swaging 30 
the retainer (70) onto the wire. 



8. A turbine engine (1 0) comprising: 



a disk (14) having a generally circular periph- 35 
ery; 

a plurality of blades (12) mounted about the pe- 
riphery of the disk (1 4), each of said blades (1 2) 
including an airfoil (20) extending outward from 
a platform (22); and 40 
a damper (50) for damping vibrations of said 
plurality of blades (12), the damper (50) includ- 
ing an elongate body (52) extending between 
a forward end (54) and a rearward end (56) op- 
posite said forward end (54), the body (52) be- 45 
ing sized and shaped for receipt within a gap 
(46) formed between adjacent platforms (22) of 
said plurality of blades (12) so that the body 
(52) friction ally engages said adjacent plat- 
forms (22) to dampen vibrations of said blades so 
(12) and to prevent air from passing through 
said gap (46) during engine (1 0) operation, the 
damper (50) having a retainer (70) mounted on 
at least one of said forward end (54) and said 
rearward end (56), the retainer (70) being sized 55 
and shaped for receipt within a recess (72) 
formed in at least one of the adjacent blades 
(12) to hold the damper (50) between the 
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